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E-mail
1078–5Purpose. To assess the efficacy of the Inoue stent-graft placement for thoracoabdominal aortic aneurysm (TAAA).
Methods. Patients with TAAA underwent Inoue stent-graft placement with single branched stent-graft in 4 patients,
straight graft in 3 patients and double branched stent-graft in 1 patient. Half the patients required additional open surgical
revascularizations of involved visceral arteries (Hybrid procedures).
Results. Stent-grafts were deployed successfully in all patients. One patient with Hybrid procedure developed major com-
plications, required haemodialysis and died in hospital. In another patient the post-operative CT scan demonstrated a type I
endoleak, but this had resolved by 3 months.
Conclusion. Inoue stent-grafting for TAAA with or without adjunctive open surgical revascularization is feasible.
 2007 Published by Elsevier Ltd on behalf of European Society for Vascular Surgery.
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Several centres have described the feasibility of a hy-
brid endovascular approach for TAAA, with surgical
reconstruction of visceral arteries.1 Alternatively vis-
ceral perfusion can be preserved using either fenes-
trated or branched stent-grafts.2 The purpose of this
study was to assess the feasibility of Inoue stent-graft
placement for TAAA.Patients and Methods
Between March 2003 and December 2006, endovascu-
lar repair using Inoue stent-grafts, was undertaken in
8 patients with TAAAs at Kyoto University Hospital,
Japan. All patients gave their informed consent in
conformance with protocols approved by the institu-
tional review board of the hospital.sponding author. T. Kimura, MD, Department of Cardiovas-
Medicine, Graduate School of Medicine, Kyoto University,
goin Kawahara-tyo, Sakyo-ku, Kyoto 606-8507, Japan.
address: taketaka@kuhp.kyoto-u.ac.jp
884/000462+ 04 $34.00/0  2007 Published by Elsevier Ltd onPatient characteristics are given in Table 1. Endo-
vascular repair, using Inoue branched stent-grafts,
was achieved in 4 patients (Branched group). How-
ever, the remaining 4 patients required open surgical
revascularization of visceral arteries before stent-graft
placement (Hybrid group).
Each Inoue stent-graftwas custommade for the indi-
vidual patient. Three kinds of Inoue stent-grafts were
used in this study, straight, single branched and double
branched stent-grafts (Fig. 1A). The implantation tech-
nique has been described previously3,4 (Fig. 1B).
The coeliac artery (CA), superior mesenteric artery
(SMA), and bilateral renal arteries (RAs) were recon-
structed in 3 patients. One further patient underwent
a combination of open surgical reconstruction and
double branched stent-graft implantation (Case 8).
The patient had chronic aortic dissection with a patent
false lumen; the CA and SMA originated from a com-
mon coeliomesenteric trunk (CMT). The origin of the
CMT and left RA was from the true lumen, but the
right RA originated from the false lumen. Since the
insertion of the branched graft to the right RA was
difficult, the right RA was revascularized surgically.behalf of European Society for Vascular Surgery.
Table 1. Patient characteristics
Case
number
Group Age,
Sex
Risk for
open
replace-
ment
Aneurysm
etiology
Crawford
type
Aneurysm
size
Involved
visceral
arteries
Adjunctive
Procedure,
Procedure
time
(minutes)
Stent-graft
type,
Procedure
time
(minutes)
Total
Procedure
time
(minutes)
Complications Hospital
stay
(days)
Follow-
up
period
(months)
Events
in the
follow-up
Sac size
change
1 Branched 78,
M
None Degenerative I 63 CA None Single
branched,
267
267 None 11 3 None Stable
2 Branched 79,
M
COPD Degenerative I 51 CA, SMA Coil
embolization
of the CA,
255
Single
branched,
255
350 None 19 24 Occlusion
of the
branched
section
to the
SMA
Stable
3 Branched 78,
M
IP Degenerative I 64 CA, SMA Coil
embolization
of the CA,
195
Single
branched,
195
320 Lymphorrhea 39 17 None Stable
4 Branched 38,
M
None Chronic
aortic
dissection
I 49 CA, SMA Coil
embolization
of the CA,
180
Single
branched,
180
360 Gastric
ulcers
36 15 None Reduced
5 Hybrid 82, F High
age
Pseudoaneurysm,
ruptured
III 83 CA, SMA,
Lt. RA,
Rt. RA
Bypass
placement
(CA, SMA,
Rt. RA, Lt.
RA), 130
Straight,
130
582 None 72 20 None Reduced
6 Hybrid 77, F None Degenerative,
ruptured
II 82 CA, SMA,
Lt. RA,
Rt. RA
Bypass
placement
(CA, SMA,
Rt. RA,
Lt. RA), 580
Straight,
580
819 Pneumonia,
Renal
damage
313 10 Death*** Stable
7 Hybrid 63, F None Chronic
aortic
dissection
II 65 Lt. SCA,
CA, SMA,
Lt. RA,
Rt. RA
Bypass
placement
(CA, SMA,
Rt. RA,
Lt. RA), 510
Straight,
510
1093 Type I
endoleak**
59 10 Disappearance
of the initial
endoleak
Reduced
8 Hybrid 40,
M
None Chronic
aortic
dissection
II 45 Celiomesenteric
trunk*, Lt. RA,
Rt. RA
Bypass
placement
(Rt. RA),
395
Double
branched,
395
585 None 35 13 None stable
M, Male; F, Female; Lt., Left; Rt., Right.
High age was defined as over 79 years.
*
A common origin of the CA and SMA.
** The endoleak was from the distal attachment site, and dissolved 3 months after the stent-graft placement.
*** The cause of death was unrelated to the stent-grafting.
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Fig. 1. Three kinds of the Inoue stent-graft for TAAAwere used in this study. The straight graft was used in 3 patients (Case
5, 6 and 7), the single branched graft in 4 patients (Case 1e4), the double branched graft in 1 patient (Case 8). A. Single
branched stent-graft implantation technique. 1. The folded stent-graft is delivered to the thoracoabdominal aorta through
the introduction sheath using the carrying wire and traction wire. The 0.035-inch guidewire is selectively advanced to the
target visceral artery through the 5F balloon catheters attached to the branched section. 2. The branched section is steered
into the target visceral artery by pulling back the traction wire attached to the distal end of the aortic section. 3. The folded
aortic section and the branched section are unfolded. The branched section is dilated by the 5F balloon catheter. 4. The aortic
section is dilated by the custom made balloon catheter inserted thorough the introduction sheath.
464 M. Imai et al.The CMT and left RA were reconstructed using the
Inoue double branched stent-graft. Three patients
underwent deliberate coverage of the CA by the stent-
graft to provide an adequate proximal landing zone
and as prophylaxis against type II endoleak, as de-
scribed previously.3Results
The initial and follow-up results are summarized in
Table 1; average follow-up period was 14 7 months
(rang, 3e24 months).
In the 4 patients requiring surgical revasculariza-
tion of visceral arteries, 13/15 arteries were revascu-
larized using open surgery and 2 arteries were
reconstructed by the double branched stent-graft im-
plantation, initial patency rate of 92% (12/13).
Three patients underwent prophylactic coil emboli-
zation of the CA.5 One patient developed multipleEur J Vasc Endovasc Surg Vol 35, April 2008gastric ulcers 2days after coil embolization (Case 4),
which resolved after treatment with oral proton
pump inhibitors. The procedure time for the coil
embolization was 133 43 minutes (range 95e180
minutes).
All the stent-grafts were deployed successfully.
Average procedure time was 314 164 minutes (range
130e580 minutes). In one patient (Case 6), the bypass
graft to the right RA occluded and since the patient
developed severe bacterial pneumonia and renal dys-
function, hemodialysis was required resulting in
a prolonged hospital stay of 313 days: this patient
died in hospital due to gastrointestinal bleeding. Me-
dian hospital stay was 40 days (range 11e313 days).
Postoperative CT scans demonstrated an endoleak
from the distal attachment site in one patient (Case
7), but this appeared to have resolved at 3 month
follow up.
Significant sac size shrinkage was achieved in
three patients (38%). Sac enlargement and stent-graft
Stent-graft Implantation for Thmigration were not observed. One branched section
to the SMA occluded silently 6 months after the
procedure.Discussion
Implantation of Inoue branched stent-grafts in the
thoracoabdominal aorta requires the following
conditions. 1) The thoracoabdominal aorta is not
severely tortuous. 2) The visceral artery does not
have severe stenosis, calcification, dissection, mural
thrombus or kinking, with a diameter of more
than 5 mm. 3) The angle between thoracoabdominal
aorta and visceral artery is less than 90. 4) The vis-
ceral arteries do not originate from the aneurysm. 5)
The procedure is conducted electively, since at 3
days is required for graft construction. In this man-
ner, we have used the Inoue branched stent-graft
only to treat successfully TAAA, either with or
without adjunctive surgical revascularization of vis-
ceral arteries.Conflict of interest
Dr. Kanji Inoue holds all patents of the Inoue stent-
graft. The Inouestent-graft have been developed and
made by Dr. Kanji Inoue.
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